Introduction {#H1-1-ZOI190509}
============

Incidental findings on screening and diagnostic tests are common and may trigger cascades of further testing and treatment that are of uncertain value.^[@zoi190509r1],[@zoi190509r2],[@zoi190509r3],[@zoi190509r4],[@zoi190509r5],[@zoi190509r6],[@zoi190509r7],[@zoi190509r8],[@zoi190509r9],[@zoi190509r10]^ By some estimates, up to 52% of radiology and laboratory tests produce incidental findings,^[@zoi190509r3],[@zoi190509r5],[@zoi190509r11],[@zoi190509r12],[@zoi190509r13]^ and these rates are likely to increase with gains in technology.^[@zoi190509r5]^ In some cases, further evaluation of these findings may reveal a clinically important and intervenable discovery, such as an early-stage cancer first detected on chest radiography that would have caused death if left untreated. More often, subsequent evaluations may find nothing significant, such as an electrocardiogram anomaly triggering a stress test and cardiac catheterization that ultimately shows no cardiovascular disease.^[@zoi190509r9],[@zoi190509r10],[@zoi190509r14]^ Such cascades of care come with substantial potential for harms^[@zoi190509r9],[@zoi190509r14],[@zoi190509r15],[@zoi190509r16]^: patients may experience anxiety and additional treatment risks in addition to monetary costs and inconvenience,^[@zoi190509r1],[@zoi190509r7],[@zoi190509r14],[@zoi190509r17],[@zoi190509r18]^ and physicians may be distressed, conflicted, or burdened by additional work.^[@zoi190509r14],[@zoi190509r16],[@zoi190509r19],[@zoi190509r20]^

Although this phenomenon has been described anecdotally and in specific clinical contexts, no study to our knowledge has examined the national scope of incidental findings or the cascades that may follow. We surveyed US internists to understand physician perceptions and experiences of these cascades at a national level. We aimed to estimate the frequency of cascades of care after incidental findings, identify the contents and characteristics of these cascades, understand their perceived consequences for patients and physicians, and pinpoint ways to minimize any negative consequences.

Methods {#H1-2-ZOI190509}
=======

We conducted a web-based national survey of US internists between January 22 and March 3, 2019, in collaboration with the American College of Physicians (ACP), and analysis was performed from March 11 to May 27, 2019. The study followed the American Association for Public Opinion Research ([AAPOR](http://www.aapor.org/Publications-Media/AAPOR-Journals/Standard-Definitions.aspx)) reporting guidelines and was approved by Partners Institutional Review Board, which also waived the need for participant informed consent.

Study Population {#H2-1-ZOI190509}
----------------

We used the Internal Medicine Insider Research Panel, a nationally representative panel of ACP member physicians. The ACP Research Center used stratified random sampling to create the panel in 2011 and regularly adjusts the panel to represent its membership across multiple demographic characteristics. Panelists agree to participate in approximately 2 projects per month and are rewarded for survey completion with points redeemable for gift cards.

Within this panel, we identified 991 physicians (57.4% of the member panel) who were residents, fellows, internists, or geriatricians practicing outpatient medicine. We further screened for respondents who were active in medicine, specialized in general internal medicine or geriatrics (among attendings), and practiced primarily or entirely in the outpatient setting.

Survey Instrument and Measures {#H2-2-ZOI190509}
------------------------------

Using literature review and clinical knowledge, we developed a survey instrument that included items on physicians' prior experiences with cascades in general, items focused on their most recently experienced cascades (used to describe a sample of cascades), and an item on interventions to limit the negative consequences of cascades (based on the 2013 Presidential Commission on the Study of Bioethical Issues report on incidental findings).^[@zoi190509r5],[@zoi190509r15],[@zoi190509r21]^ We defined incidental findings as "actionable results that are unrelated to why one ordered the tests" and described a cascade stemming from such a finding as "additional medical care, such as telephone calls, office visits, further testing, and treatment."

We included questions on physician characteristics, including age, race/ethnicity, US vs foreign medical training, trainee vs attending status, clinical site, practice setting (urban, suburban, or rural), time in direct patient care, and malpractice history. We used a validated single-item discomfort with uncertainty scale^[@zoi190509r22]^ ranging from 1 to 6, with 6 signifying the greatest discomfort.^[@zoi190509r21],[@zoi190509r23]^ We also used a validated 6-item cost-consciousness scale.^[@zoi190509r24],[@zoi190509r25],[@zoi190509r26]^ For this scale, we reversed items with negative wording to ensure that a higher score meant greater cost-consciousness, then calculated summary scores by summing the responses (6-36, with 36 denoting the most cost-consciousness). We conducted in-person, 30-minute cognitive interviews with 10 physician experts using thinking-out-loud and retrospective probing approaches^[@zoi190509r27]^ between November 30 and December 10, 2018. These responses were then incorporated into the final 44-item cross-sectional, online survey instrument (eAppendix 1 in the [Supplement](#note-ZOI190509-1-s){ref-type="supplementary-material"}).

We obtained physician sex from the ACP master file. We correlated physicians' self-reported practice zip codes with US Census regions as well as with area-level education and income using data from the US Census Bureau American Community Survey.

Survey Administration {#H2-3-ZOI190509}
---------------------

We distributed the survey via email to 991 panel members on January 22, 2019, for a 41-day period. We paid a \$10 incentive for survey completion and sent 6 reminders to improve the response rate. Respondents were required to answer all questions in the survey, so there were no missing response items.

Statistical Analysis {#H2-4-ZOI190509}
--------------------

The response rate was calculated using the American Association for Public Opinion's Research Response Rate 3 definition (eAppendix 2 in the [Supplement](#note-ZOI190509-1-s){ref-type="supplementary-material"}).^[@zoi190509r28]^ To mitigate nonresponse bias, the ACP provided final survey weights to approximate national ACP membership on the basis of variables for which respondents were significantly different from the overall population, including respondent age category and experience level (eTable 1 in the [Supplement](#note-ZOI190509-1-s){ref-type="supplementary-material"}).^[@zoi190509r29],[@zoi190509r30]^ For relevant survey responses, we stratified analyses by trainee vs attending physician status (eTable 2 in the [Supplement](#note-ZOI190509-1-s){ref-type="supplementary-material"}). To assess physician characteristics associated with physician harm, we built a multivariable logistic regression model in which the outcome was report of any physician harm (anxiety, frustration, and wasted time and effort) from a cascade in the past year, and covariates (chosen based on clinical plausibility) included age, sex, US vs foreign medical school training, trainee vs attending status, practice setting, time in direct patient care, presence of prior medical malpractice lawsuit, discomfort with uncertainty, and cost-consciousness. Two-sided *P* \< .05 was considered statistically significant.^[@zoi190509r31]^ All analyses used weighting commands and were performed with Stata statistical software, version 14.2 (StataCorp LLC).

Results {#H1-3-ZOI190509}
=======

Response Rate and Physician Characteristics {#H2-5-ZOI190509}
-------------------------------------------

We obtained 443 completed surveys, of which 67 were deemed ineligible based on screening criteria. Our final sample included 376 completed surveys, for a response rate of 44.7% (eAppendix 2 in the [Supplement](#note-ZOI190509-1-s){ref-type="supplementary-material"}). We weighted responses to be nationally representative. Before and after weighting, respondents were predominantly male (weighted 60.4%), worked in urban and suburban settings, and practiced medicine at least 75% of their time ([Table 1](#zoi190509t1){ref-type="table"}). The weighted mean (SE) age of respondents was 43.4 (0.7) years. Of the almost one-fifth who reported personal experience of a medical malpractice lawsuit, 11.4% had been sued for missed follow-up of an incidental finding. Respondents scored a mean of 3.8 (95% CI, 3.6-3.9) on the discomfort with uncertainty scale (minimum of 1 and maximum of 6) and 24.9 (95% CI, 24.3-25.5) on the cost-consciousness scale (minimum of 6 and maximum of 36).

###### Demographic and Practice Characteristics of Respondents Among 376 Completed Surveys[^a^](#zoi190509t1n1){ref-type="table-fn"}

  Characteristic                                                                                               Respondents, No. (%) (N = 376)
  ------------------------------------------------------------------------------------------------------------ --------------------------------
  Age, weighted mean (SE), y                                                                                   43.4 (0.7)
  Age, y                                                                                                       
  ≤39                                                                                                          148 (53.2)
  40-55                                                                                                        99 (23.2)
  ≥56                                                                                                          129 (23.7)
  Sex[^b^](#zoi190509t1n2){ref-type="table-fn"}                                                                
  Male                                                                                                         221 (60.4)
  Female                                                                                                       144 (39.6)
  Race                                                                                                         
  White                                                                                                        212 (51.3)
  Asian/Pacific Islander                                                                                       89 (27.2)
  Black, mixed, other                                                                                          31 (9.1)
  Prefer not to answer                                                                                         44 (12.4)
  Hispanic                                                                                                     
  Yes                                                                                                          17 (4.9)
  No/prefer not to answer                                                                                      359 (95.1)
  Training                                                                                                     
  US medical graduate                                                                                          277 (69.5)
  Foreign medical graduate                                                                                     99 (30.5)
  Status                                                                                                       
  Resident                                                                                                     93 (40.9)
  Fellow                                                                                                       22 (5.8)
  Attending                                                                                                    261 (53.3)
  Clinical site                                                                                                
  Solo                                                                                                         39 (7.7)
  Group private practice                                                                                       122 (26.2)
  Academic medical center                                                                                      136 (45.2)
  Community/government practice                                                                                62 (16.9)
  Other, including staff model HMO                                                                             17 (4.0)
  Practice setting                                                                                             
  Urban                                                                                                        172 (49.8)
  Suburban                                                                                                     165 (40.3)
  Rural                                                                                                        39 (9.9)
  Geographic region[^c^](#zoi190509t1n3){ref-type="table-fn"}                                                  
  Northeast                                                                                                    94 (25.2)
  Midwest                                                                                                      86 (24.0)
  South                                                                                                        107 (29.7)
  West                                                                                                         83 (21.2)
  Area-level education, weighted % (SE) with high school education[^d^](#zoi190509t1n4){ref-type="table-fn"}   88.0 (0.72)
  Area-level income[^d^](#zoi190509t1n4){ref-type="table-fn"}                                                  
  Median income \<200% below 2017 federal poverty level                                                        117 (35.3)
  Median income ≥200% above 2017 federal poverty level                                                         241 (64.7)
  Time in direct patient care                                                                                  
  \<49%                                                                                                        49 (13.6)
  50%-74%                                                                                                      52 (15.8)
  ≥75%                                                                                                         275 (70.7)
  Prior medical malpractice lawsuit                                                                            
  Never                                                                                                        274 (80.3)
  Once                                                                                                         57 (11.1)
  More than once                                                                                               45 (8.6)
  Discomfort with uncertainty scale score, weighted mean (95% CI)[^e^](#zoi190509t1n5){ref-type="table-fn"}    3.8 (3.6-3.9)
  Cost-consciousness scale score, weighted mean (95% CI)[^f^](#zoi190509t1n6){ref-type="table-fn"}             24.9 (24.3-25.5)

Abbreviation: HMO, health maintenance organization.

Unless otherwise specified, values are unweighted numbers (weighted percentages). All responses are based on the survey with the following exceptions: sex was drawn from American College of Physicians member data; geographic region, area-level education, and area-level income were derived from physician-reported practice zip codes in US Census Bureau American Community Survey data.

Sex data were not available for 11 physicians in the survey.

Geographic region data were not available for zip codes reported by 6 physicians in the sample.

Area-level education and income data were not available for zip codes reported by 18 physicians in the sample.

The discomfort with uncertainty scale ranged from 1 to 6, with 6 signifying the greatest discomfort.

To create the cost-consciousness scale, items with negative wording were reversed to ensure that a higher score meant greater cost-consciousness, then summary scores were calculated by summing the responses (6-36, with 36 denoting the most cost-consciousness).

Experience of Cascades {#H2-6-ZOI190509}
----------------------

Almost all respondents (99.4%) reported that they had experienced cascades resulting from incidental findings as a physician. Many physicians had also experienced cascades when they themselves were the patient (39.3%) or the patient's family member (54.1%). Physicians reported that cascades for their patients commonly included telephone calls with patients (21.7% reported them at least weekly), new noninvasive tests (16.1% at least weekly), and repeated tests (14.7% at least weekly) ([Figure 1](#zoi190509f1){ref-type="fig"}). In addition, most physicians had experienced a cascade for their patient that led to a new invasive test (77.2%), emergency department visit (54.8%), or hospitalization (50.6%).

![Reported Events and Outcomes of Cascades Following Incidental Findings in the Past Year\
Values are weighted percentages. There were no missing data. For this analysis, 2 respondents who reported that they experienced no cascades were excluded. The figure shows the distribution of responses to a series of questions: "In the past year, how often did you experience an incidental finding for your patient that led to each of the following?" "Physician harm" included anxiety, frustration, and wasted time and effort. "Patient harm" included physical or psychological harm, treatment burden, disrupted social relationships or status, financial burden, dissatisfaction with care, and death.^[@zoi190509r15]^](jamanetwopen-2-e1913325-g001){#zoi190509f1}

Most physicians (90.9%) had experienced cascades with clinically important and intervenable outcomes, such as discovery of a chronic condition (64.7%), cancer (59.0%), or an acute medical problem (36.6%) as well as cascades with no such outcome (94.4%). When asked about the frequency of experiencing these cascades, physicians were more likely to report that they experienced ones with no clinically important or intervenable outcome (31.1%) than those with meaningful outcomes (14.8%) on at least a monthly basis ([Figure 1](#zoi190509f1){ref-type="fig"}).

Perceived Consequences of Cascades {#H2-7-ZOI190509}
----------------------------------

Most physicians reported that cascades had caused their patients harm (86.7%), including psychological harm (68.4%), treatment burden (65.4%), financial burden (57.5%), dissatisfaction with care (27.6%), physical harm (15.6%), disrupted social relationships (8.7%), and death (0.2%). They reported that they personally experienced wasted time and effort (69.1%), frustration (52.5%), and anxiety (45.4%). More than two-thirds (68.9%) of all respondents reported experiencing at least 1 of these harms in the past year. Physicians working in rural areas and those who had greater discomfort with uncertainty were more likely to report experiencing at least 1 of these harms in the past year ([Table 2](#zoi190509t2){ref-type="table"}).

###### Physician Characteristics Associated With Self-reported Harm From Cascades in the Past Year[^a^](#zoi190509t2n1){ref-type="table-fn"}

  Characteristic                                                                                                                                  \% (95% CI)        Adjusted Odds Ratio (95% CI)   
  ----------------------------------------------------------------------------------------------------------------------------------------------- ------------------ ------------------------------ -------------------------------------------------------------
  Age, y                                                                                                                                                                                            
  ≤39                                                                                                                                             31.5 (24.2-39.9)   68.5 (60.1-75.8)               1 \[Reference\]
  40-55                                                                                                                                           28.4 (19.3-39.6)   71.6 (60.4-80.7)               0.65 (0.26-1.63)
  ≥56                                                                                                                                             32.8 (25.2-41.4)   67.2 (58.6-74.8)               0.40 (0.16-1.04)
  Sex[^b^](#zoi190509t2n2){ref-type="table-fn"}                                                                                                                                                     
  Male                                                                                                                                            34.8 (28.2-42.2)   65.2 (57.8-71.8)               0.75 (0.43-1.32)
  Female                                                                                                                                          27.2 (20.1-35.7)   72.8 (64.3-79.9)               1 \[Reference\]
  Training                                                                                                                                                                                          
  US medical graduate                                                                                                                             27.6 (22.3-33.6)   72.4 (66.4-77.7)               1 \[Reference\]
  Foreign medical graduate                                                                                                                        39.0 (28.9-50.2)   61.0 (49.8-71.1)               0.56 (0.31-1.01)
  Status                                                                                                                                                                                            
  Trainee                                                                                                                                         34.8 (26.3-44.4)   65.2 (55.6-73.7)               0.70 (0.28-1.75)
  Attending                                                                                                                                       27.9 (22.7-33.7)   72.1 (66.4-77.3)               1 \[Reference\]
  Practice setting                                                                                                                                                                                  
  Urban                                                                                                                                           35.6 (28.1-43.9)   64.4 (56.1-71.9)               1 \[Reference\]
  Suburban                                                                                                                                        30.2 (23.2-38.2)   69.8 (61.8-76.8)               1.28 (0.75-2.20)
  Rural                                                                                                                                           10.9 (4.5-24.3)    89.1 (75.7-95.5)               3.89 (1.38-10.97)[^c^](#zoi190509t2n3){ref-type="table-fn"}
  Time in direct patient care                                                                                                                                                                       
  \<49%                                                                                                                                           28.5 (17.4-43.0)   71.5 (57.0-82.7)               1 \[Reference\]
  50%-74%                                                                                                                                         38.4 (24.7-54.3)   61.6 (45.8-75.3)               0.91 (0.36-2.34)
  ≥75%                                                                                                                                            30.0 (24.4-36.2)   70.1 (63.8-75.6)               1.34 (0.62-2.93)
  Prior medical malpractice lawsuit                                                                                                                                                                 
  Yes                                                                                                                                             27.3 (19.5-36.8)   72.7 (63.2-80.5)               1.44 (0.75-2.77)
  No                                                                                                                                              32.0 (26.3-38.4)   68.0 (61.6-73.7)               1 \[Reference\]
  Discomfort with uncertainty scale score, mean (95% CI)[^d^](#zoi190509t2n4){ref-type="table-fn"}^,^[^e^](#zoi190509t2n5){ref-type="table-fn"}   3.6 (3.3-3.9)      3.8 (3.7-4.0)                  1.23 (1.00-1.50)[^c^](#zoi190509t2n3){ref-type="table-fn"}
  Cost-consciousness scale score, mean (95% CI)[^d^](#zoi190509t2n4){ref-type="table-fn"}^,^[^f^](#zoi190509t2n6){ref-type="table-fn"}            24.2 (23.1-25.4)   25.2 (24.6-25.9)               1.05 (1.00-1.10)

Values are weighted percentages. Data for this analysis were gathered from 374 respondents; 2 respondents who reported that they experienced no cascades were excluded.

Sex data were not available for 11 physicians in the survey. These physicians were included in the analyses by using an indicator variable for this third category. However, the effect estimates for this category are not presented because of low power and unclear interpretability.

Statistically significant at *P* \< .05.

The odds ratio represents the increased odds of self-reported physician harm for each additional 1-point increase in discomfort with uncertainty or in cost-consciousness.

The discomfort with uncertainty scale ranged from 1 to 6, with 6 signifying the greatest discomfort.

To create the cost-consciousness scale, items with negative wording were reversed to ensure that a higher score meant greater cost-consciousness, then summary scores were calculated by summing the responses (6-36, with 36 denoting the most cost-consciousness).

One-third (33.5%) of physicians reported that their experience of a cascade that uncovered something clinically important and intervenable made them more likely in the future to order the initial test that revealed the incidental finding. Of those who experienced a cascade resulting in no clinically important and intervenable outcome, 31.4% reported that this experience made them less likely to order that same initial test in the future. Finally, of those who experienced a harmful cascade, 30.1% reported that this made them less likely to order that initial test in the future.

Features of Most Recent Cascades {#H2-8-ZOI190509}
--------------------------------

When asked about their most recent cascade, physicians were most likely to report that the initial test was performed in an outpatient setting (64.9%), was an imaging test (54.4%), and was done for diagnostic purposes (48.7%) ([Figure 2](#zoi190509f2){ref-type="fig"}). For these results (ie, features of most recent cascades), we restricted our sample to 371 respondents who reported experiencing cascades and for whom their most recent cascades could be assigned to relevant categories. One-third (33.7%) reported that the initial test may not have been clinically appropriate. When faced with the incidental finding, 47.3% reported that they were concerned about an undiagnosed chronic disease, 44.2% were concerned about a new cancer, and 13.0% were concerned about the possibility of an acute event. Of those who pursued further evaluation (unweighted n = 361), the most commonly reported reasons for doing so were because the finding seemed clinically important (59.1%), they were following practice or community norms (43.7%), they were concerned about being sued (30.8%), the patient asked for it (20.1%), or another physician advised it (19.5%) (responses were not mutually exclusive). Most physicians reported that guidelines to inform these evaluations of their most recent cascade either did not exist to their knowledge (53.2%) or were not followed (8.1%). They reported that they attempted to lessen the cascade's consequences by talking with their patient (62.5%), a specialist (28.9%), or a generalist colleague (18.3%); they also reported consulting educational references (46.8%), guidelines (39.3%), or the primary literature (17.1%). Notably, most cascades that did not uncover anything clinically important or intervenable (86.5%), as well as most cascades that did (81.8%), were reported to cause patient or physician harm ([Figure 2](#zoi190509f2){ref-type="fig"}).

![Features of 371 Physicians' Most Recent Cascades of Care After Incidental Findings\
Values are weighted percentages. For this analysis, we excluded 2 respondents who reported that they experienced no cascades and 3 respondents for whom it was not possible to assign responses about their most recent cascades to the given categories (eg, the initial event was reported to be a procedure or a panel of unspecified tests). The figure shows the distribution of responses to a series of questions after the following statement: "Thinking back to the last time you experienced any cascade from an incidental finding for your patient...." This "Sankey" diagram shows the percentage of physicians who gave each possible response to questions about their most recently experienced cascade. The heights of the question response boxes are proportional to the percentage of physicians who chose each response (shown in parentheses after the response); the heights of the connecting lines are proportional to the percentage of physicians who then chose the subsequent response. This diagram visualizes the "flow" of the reported cascades from how they started (Who ordered the initial test?) to their outcomes (Did the cascade cause patient or physician harm?). Initial test "Other" includes cardiac, urine, stool, microbiology, and pathology tests.](jamanetwopen-2-e1913325-g002){#zoi190509f2}

Cascade Solutions {#H2-9-ZOI190509}
-----------------

Physicians identified several potential options to address these cascades: 62.8% believed that accessible guidelines on how to manage incidental findings would help limit the negative consequences of cascades, 48.1% cited patient and clinician education on potential harms from unnecessary medical care as potentially beneficial, 44.6% identified decision aids (ie, shared decision-making tools), and 42.0% chose malpractice reform. Fewer physicians thought that patient cost-sharing (18.1%) or value-based payment models (16.2%) would help ([Table 3](#zoi190509t3){ref-type="table"}).

###### Approaches That Respondents Believed Would Help Limit the Negative Consequences of Cascades of Care After Incidental Findings[^a^](#zoi190509t3n1){ref-type="table-fn"}

  Approach                                                                                                     \% (95% CI)                           
  ------------------------------------------------------------------------------------------------------------ ------------------ ------------------ ------------------
  Evidence-based recommendations for next steps on radiology and laboratory result reports                     66.5 (61.0-71.6)   72.2 (66.4-77.3)   60.0 (50.5-68.9)
  Accessible guidelines on how to manage incidental findings                                                   62.8 (57.5-67.9)   61.8 (55.8-67.6)   64.0 (54.6-72.4)
  Clinician education on managing incidental findings during training or continuing medical education          54.7 (49.2-60.1)   55.0 (48.9-61.0)   54.4 (44.9-63.5)
  Patient and clinician education on potential harms from unnecessary medical care                             48.1 (42.7-53.6)   51.7 (45.6-57.8)   44.0 (34.9-53.5)
  Shared decision-making tools to aid conversations with patients                                              44.6 (39.2-50.1)   42.0 (36.0-48.1)   47.6 (38.4-57.1)
  Malpractice reform                                                                                           42.0 (36.8-47.5)   46.8 (40.7-52.9)   36.6 (28.1-46.1)
  Patient cost-sharing (ie, insurance plan requires patient to pay a portion of medical costs out of pocket)   18.1 (14.1-22.9)   17.1 (13.0-22.3)   19.1 (12.5-28.0)
  Value-based payment models (eg, accountable care organizations)                                              16.2 (12.1-21.3)   9.4 (6.4-13.7)     23.9 (16.4-33.5)

Values are weighted percentages. There were no missing data.

Trainee vs Attending Status {#H2-10-ZOI190509}
---------------------------

When we stratified our results by trainee vs attending status, we found that attendings generally reported higher frequencies of cascade events than trainees (eFigure in the [Supplement](#note-ZOI190509-1-s){ref-type="supplementary-material"}). Trainees were more likely than attendings to report consulting a generalist colleague (27.6% vs 9.9%) or reading guidelines (49.2% vs 30.5%) or the primary literature (24.6% vs 10.3%) to shorten or lessen the consequences of their most recent cascade (eTable 2 in the [Supplement](#note-ZOI190509-1-s){ref-type="supplementary-material"}). Compared with attendings, more trainees believed that value-based payment models would help mitigate cascades (23.9% vs 9.4%), and fewer believed that malpractice reform would (36.6% vs 46.8%, a nonsignificant difference) ([Table 3](#zoi190509t3){ref-type="table"}).

Discussion {#H1-4-ZOI190509}
==========

In this national survey of US internists, we found that almost all had experienced cascades after incidental findings. We quantified the scope and contents of these cascades. Most physicians reported that incidental findings frequently prompted telephone calls with patients and repeated tests; most physicians had also seen their patients undergo new invasive tests, emergency department visits, and hospitalizations after an incidental finding. Many reported that they had experienced cascades as patients themselves. Physicians reported experiencing cascades for their patients that led to no clinically important or intervenable outcome more often than those that led to meaningful outcomes. Most physicians reported that the cascades had caused psychological or physical harms to patients and to themselves.

This work suggests that cascades are widely prevalent and may seem inevitable---even if not clinically significant---once an incidental finding is discovered.^[@zoi190509r4],[@zoi190509r9]^ Indeed, the term *cascade* was coined to convey a sequence of events set irrevocably into motion,^[@zoi190509r8],[@zoi190509r9]^ and a qualitative study^[@zoi190509r4]^ found that primary care physicians reported feeling "compelled but frustrated" to pursue the "quagmire" of costly follow-up evaluations for incidental findings that were unlikely to be significant. Therefore, a key intervention may be to avoid that initial test whenever possible.^[@zoi190509r9],[@zoi190509r32]^ One-third of physicians in our survey reported that the initial test in their most recently experienced cascade may not have been clinically appropriate: harms are unlikely to be offset by any benefits from testing in such cases.^[@zoi190509r2],[@zoi190509r10]^

Most physicians reported negative consequences from cascades, including anxiety, frustration, and wasted time and effort. This was particularly true for those physicians reporting higher levels of discomfort with uncertainty, consistent with prior work linking discomfort with uncertainty and measures of burnout and depression.^[@zoi190509r33]^ At a time of great concern about physician burnout and its potential drivers,^[@zoi190509r34],[@zoi190509r35]^ our findings add to research suggesting that clinician involvement with what they perceive as futile or nonbeneficial care is linked to burnout and its components.^[@zoi190509r36],[@zoi190509r37],[@zoi190509r38]^ Professional burnout has numerous negative consequences, with profound implications for physician well-being,^[@zoi190509r39]^ patient satisfaction and safety,^[@zoi190509r40],[@zoi190509r41]^ and quality of health care delivery.^[@zoi190509r42],[@zoi190509r43]^ Understanding factors associated with burnout is an important step to enhancing physician well-being, with downstream consequences for high-quality patient care. Physicians who reported negative repercussions from cascades were also more likely to work in rural settings. This may reflect the effect that working in social and supportive environments has on well-being and may suggest that interventions to increase relational connection and community could help.^[@zoi190509r44]^

The frequency of perceived harms from cascades---even from cascades with clinically important and intervenable outcomes---also shows that we need better ways to navigate incidental findings once they are found. Physicians in our survey believed that point-of-care tools might mitigate cascade burden, in line with suggestions by the 2013 Presidential Commission for the Study of Bioethical Issues report on incidental findings.^[@zoi190509r5]^ Specifically, most respondents pointed to evidence-based recommendations written into radiology and laboratory result reports.^[@zoi190509r4],[@zoi190509r14],[@zoi190509r45],[@zoi190509r46]^ Recommendations that quantify the likelihood of various differential diagnoses and are stratified by patient phenotypes (eg, level of anxiety and low vs high disease risk factors), in particular, may allow internists to make more nuanced evidence-based decisions with their patients.^[@zoi190509r4]^ Respondents also cited the need for accessible guidelines on managing incidental findings. Such guidelines are in short supply,^[@zoi190509r5]^ although organizations, such as the American College of Radiology Incidental Findings Committee, are working to fill this gap.^[@zoi190509r5],[@zoi190509r14]^ Unfortunately, there is no guarantee that guidelines will lead to fewer harms from cascades^[@zoi190509r47]^; indeed, in some cases, guidelines may lead radiologists to recommend, and ordering physicians to pursue, follow-up more often or more intensively than they otherwise would.^[@zoi190509r48]^ Therefore, all of these efforts require more robust cost-effectiveness, decision analysis, and outcome studies of incidental findings to inform thoughtful recommendations and guidelines.^[@zoi190509r11]^

Finally, our results highlight the importance of engaging patients in these efforts (eg, talking to patients about the possibility of incidental findings, even before ordering a test). Recognizing the uncertainty inherent in many of these conversations, this also requires strategies to help physicians with this communication.^[@zoi190509r49],[@zoi190509r50]^ Almost half of respondents cited patient and clinician education on potential harms from unnecessary medical care as a solution.^[@zoi190509r5],[@zoi190509r9]^ If (or when) incidental findings arise, clinicians and patients could use decision aids incorporating factors like clinical significance and actionability of the finding, patient time, and cost to decide next steps.^[@zoi190509r5],[@zoi190509r6],[@zoi190509r51],[@zoi190509r52],[@zoi190509r53]^ Clinicians might also use scripts to help frame an incidental finding and the need for evaluation. Although only 19.9% of physicians reported that they ordered follow-up testing because their patient asked for it, we expect patients to have a bigger role as they gain increased access to laboratory and radiology results through electronic portals. Early, open, and evidence-driven communication with patients may also reassure those physicians who pursue cascades not because they are clinically needed but out of obligation to community norms or fear of getting sued. Almost half of physicians reported that malpractice reform would help reduce cascades, although few believed that payment reforms like patient cost-sharing and value-based payment models would be effective solutions, in keeping with the notion that the decision to pursue cascades is not driven by financial incentives.^[@zoi190509r54]^

Limitations {#H2-11-ZOI190509}
-----------

This study has several limitations. We cannot determine if physicians would act in practice as they reported in hypothetical scenarios. We achieved a 44.7% response rate, raising the possibility of response bias. However, respondents were found to be different from nonrespondents on just 2 observable demographic characteristics (experience level and age category), by which we weighted our results. We also acknowledge the possibility of recall bias. For example, physicians may better remember emotionally salient events, leading to overestimation of cascades resulting in clinically important and intervenable outcomes or harm and underestimation of cascades resulting in no clinically important or intervenable outcome. Future work might examine the role of the health literacy, patient-clinician relationships, and patient and clinician anxiety.

Conclusions {#H1-5-ZOI190509}
===========

The survey findings indicated high national rates of internists experiencing cascades of care after incidental findings that did not lead to clinically important outcomes yet caused harm to patients and physicians. Policy makers and health care leaders can address cascades after incidental findings in their efforts to improve the value of health care and to reduce physician burnout. Initiatives could include the development and effective dissemination of point-of-care guidelines and shared decision-making tools, along with other strategies to embrace and communicate uncertainty.
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